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Echantillon V3286. Axe   vertical. b) après un rotation de 90°
autour de l’axe   par rapport à a)
Echantillon V3493. Axe   vertical. b) après un rotation de 90°
autour de l'axe   par rapport à a)
a) b)
Echantillon V3146 axe 
vertical
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Echantillon V3516a. axe c vertical
a) tâche prismatique. b) tâche basale
a) b)
Echantillon V3516b.
axe c vertical
Echantillon V3516c.
axe c vertical
Echantillon Caro71a.
axe c vertical
Echantillon Caro71b.
axe c horizontal
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X2
X 3
Orientation. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X2
X 3
Déformation. Coupe yz
 2.650  --  3.000
 2.300  --  2.650
 1.950  --  2.300
 1.600  --  1.950
 1.250  --  1.600
 0.9000  --  1.250
 0.5500  --  0.9000
 0.2000  --  0.5500
 G.B.
X1
X 2
Orientation. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X 2
Déformation. Coupe xy
 2.475  --  2.800
 2.150  --  2.475
 1.825  --  2.150
 1.500  --  1.825
 1.175  --  1.500
 0.8500  --  1.175
 0.5250  --  0.8500
 0.2000  --  0.5250
 G.B.
O 3 dﬁ3
X2
X 3
Orientation. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X2
X 3
Activité basale. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X 2
Orientation. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X 2
Activité basale. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
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X2
X 3
Orientation. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X2
X 3
Déformation. Coupe yz
 2.650  --  3.000
 2.300  --  2.650
 1.950  --  2.300
 1.600  --  1.950
 1.250  --  1.600
 0.9000  --  1.250
 0.5500  --  0.9000
 0.2000  --  0.5500
 G.B.
X1
X 2
Orientation. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X 2
Déformation. Coupe xy
 3.063  --  3.500
 2.625  --  3.063
 2.188  --  2.625
 1.750  --  2.188
 1.312  --  1.750
 0.8750  --  1.312
 0.4375  --  0.8750
 0  --  0.4375
 G.B.
O 3 dﬁ3
X2
X 3
Orientation. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X2
X 3
Activité basale. Coupe yz
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X2
Orientation. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X1
X 2
Activité basale. Coupe xy
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
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Grain 220 mou. 10%
coupe yz
 G.B.
 00-02
 02-04
 04-06
 06-
X 3
X2
X2
X 3
 2.475  --  2.800
 2.150  --  2.475
 1.825  --  2.150
 1.500  --  1.825
 1.175  --  1.500
 0.8500  --  1.175
 0.5250  --  0.8500
 0.2000  --  0.5250
 G.B.
X2
X 3
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
O 3
Grain 220 mou. 20%
coupe yz
 G.B.
 00-02
 02-04
 04-06
 06-X
3
X2
X2
X 3
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
X2
X 3
 3.063  --  3.500
 2.625  --  3.063
 2.188  --  2.625
 1.750  --  2.188
 1.312  --  1.750
 0.8750  --  1.312
 0.4375  --  0.8750
 0  --  0.4375
 G.B.
dﬁ3
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X2
X 3
 0.8750  --  1.000
 0.7500  --  0.8750
 0.6250  --  0.7500
 0.5000  --  0.6250
 0.3750  --  0.5000
 0.2500  --  0.3750
 0.1250  --  0.2500
 0  --  0.1250
 G.B.
 G.B.
X 3
X2
 G.B.
X 3
X2
 G.B.
X 3
X2
 G.B.
X 3
X2
 G.B.
X 3
X2
 G.B.
X 3
X2X2
X 3
 3.063  --  3.500
 2.625  --  3.063
 2.188  --  2.625
 1.750  --  2.188
 1.312  --  1.750
 0.8750  --  1.312
 0.4375  --  0.8750
 0  --  0.4375
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+^ŁwX]\VfRwG,}ZiUaX[^xgTfRw<U_hSQxw,gf\VfZiQxwgYfObe{<hSe	
qfK\V\fZiUYg|Ke]X{wVOR\VX]U_^QxfKhS\wfKZ-dSe[fTIQObTV\X{hre[X[jTVfKZif<^Y\IX]^\|KTVfwVwVOR^\fgSOR^xwye[fLKOawygYfecO~ae{Oaf
UaecO~U_T\Vf-OR^SX{wU_\VTU_QSX]f-ghZiUa^SUYTVXcw\Obe,X[^xghrX[\hS^SfAX[^ﬂﬁxhSfK^x<fv^SUa^^S|K_e]X[afRObdSe]fAgfwyTVfKecOb\X[U_^w
fK^Y\VTfAhS^ aTORX[^ fK\wfwn`zUaX{wX[^xwyQObTe{O:U_TZOb\X[Ua^ gfi<U_^Y\VTORX[^Y\VfRwX[^Y\VfKT^SfRwfK\LgfA_TO_gX]fK^\wgf
g|UaTVZOR\VX]U_^ gUa^\e[fAT£_e]fiwhSTe{Og|K\fKTVZiX]^xOb\X[Ua^gfRwlZiUYgYfRwgf-g|UaTVZOR\VX[Ua^fRw\X]ZiQxU_TV\Ob^Y\K
UaZiZif^SUahxweNPOK`zU_^w`hObhrW¦ObQSX]\VTVfwQSTV|R<|RgfK^Y\w<
      
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8yUahxwTVfKZEObTszhSUa^xwI\U_hS\gN ObdxU_Tg.szhSflecOAwX[Z-hSecOb\VX]U_^-ZiU_^Y\VTfyhr^Sf_TOR^xgfS|K\|KTVUa_|K^r|KX[\|gf
T|KQxObT\VX]\VX[Ua^*gYfRw`YX[\fRwVwfRwgfigY|U_TZOb\X[U_^ fK\ suhSf-e[fwnTfKe{OR\VX]U_^xwLgNUaTVX[f^\Ob\VX]U_^ fK^Y\VTVfAhr^*_TObX[^
fK\Le	N¡fK^xwfZ:dSe]fAgfEwfRw`zU_X{wX[^xwU_^Y\vhS^rfi_TOb^xgfX]^ﬁxhSfK^fiwhSTAe{Og|UaTVZOR\VX[Ua^¤gh*aTORX[^¤fK\vecO
T|KQxObT\VX]\VX[Ua^gfRwg|RwU_TX[fK^Y\OR\VX[Ua^xwgSOR^xwe]f_TORX[^%
%	eYfRw\ORX[^xwXSX[ZGQ?UaTV\Ob^Y\gf^SU_\fKTsuhrfe	N¡U_^A^SfQxfKhS\QSe[hw¨T|KfKe[e]fKZifK^Y\QObTVe]fKT¢gf_TObX[^AdrX[fK^AUaTVX[f^\|
Uahgf_TObX]^ZEObeUaTVX]fK^\|lZORX{wgYf U_^SflOK`zU_TObdSe]fUah.^SUa^}vecOAg|U_TZOb\X[Ua^%
MOUaTVZ-hSe{OR\VX[Ua^ﬀ+0/PM,LghZiUYgje[fQxfKTVZGfK\hS^SfKORTV\U__TObQSrX[fLO_wwf QST|RX{wflgYfRwg|RwU_TVX]fK^Y\Ob\X[Ua^xw
}Ae	N¡X[^Y\V|KTX[fKhSTgfRw_TObX]^xw
M,N¡U_dxwfKTV`aOb\X[Ua^ghg|`zfKe[UaQSQxfKZifK^Y\gYfy\fKW\hSTVfwfw\f^iOaKU_TgiOK`zfRfKe[e]ff9fR<\VhS|KfOK`zfRe[fZiUR
gje[fkmoSq*`aObTX{ORdSe[fzSqfR<X?fw\e[X]|KfObhiObX]\suhSfe[fwIOa\VX]`X]\V|RwdxOawVORe[fRwZiUizfK^S^SfRw,wUa^\pghiZuZif
UaTgTfvgYfaTOR^xgfKhST
qfKQxfK^xgrOb^Y\Ke[fZiUYgYjKe[fiZGU_^Y\VTVfGgfRwAe[X]ZiX[\fRwyQxU_hrTie	N ObQSQSe]X{KOR\VX]U_^¤}e	N ObQSQSe]X{KOR\VX]U_^¤}.ae{O_<fz
X]^SS|KTfK^\fRw}AwO UaTVZ-hSe{OR\VX]U_^%
T
MxfEKObechSegfGe{OU_^Y\VTObX]^\f:fK^ xO_szhSf-Q?UaX[^Y\Agf-e	N k16+X[ZiQxU¥wfAe	N O_\X[`aOb\X[Ua^*gN¡hS^ ZiX 
^rX[Z-hSZgfEw irw\VjZifRwgfiae[X{wwfKZGfK^\nsuhSXpU_^ghSX[\-}.hr^SfO_<\VX[`YX[\|:dO_wVORe[f^SfgY|KQxO_wwVOR^\
QO_we]fRwb/-2i¢suhSfe{szhSf-wUaX[\vecO`aObe]fKhSTLgh*TObQSQxUaTV\-gN Ob^SXcwU_\TVUaQSX[fz

^*UadxwfKT`zfiszhSfGfKT
\ObX]^SfRw KUa^SfRwgfe	N k16 wfLg|U_TZifK^Y\O`zfyQSe[hwgf)*-2  gf_e[XcwVwfKZifK^Y\dxO_wObe¢Obe[UaTwszhSf
gNPObhr\VTVfwe[f-U_^Y\AOK`zfRAZiU_X]^xwgf (2gN O_\X[`YX[\V|AdO_wVORe[fzqfRwObX]dSe[fwOa\VX]`X]\V|RwldxOawVORe[fRw
wU_^Y\gXEX]e[fKZif<^Y\U_^X[e]X{Obdre[fRwO`zfye[f<U_ZiQxU_T\VfKZGfK^\T|K|Ke%gYfecOv_ecO_fz
T
M,N¡X[^ﬁhSfK^xfngfLfK\V\fO_<\VX[`YX[\|l^SUa^.dxOawVObe]fLwhSTe[fRwgY|RwUaTVX[f^\Ob\VX]U_^xwZGX{TUzwV<U_QSXcsuhSfwIgrOb^xw
e]fRw_TObX]^xw(fRw\gUa^xIX]ZiQxU_T\Ob^Y\VfKORT(e]fRw%_e[XcwVwfKZifK^Y\wxQSTVXcwZOR\VX{szhSff\(Q.iTObZiXcgSObeaX[^xgYhSX{wfK^\
gYfRwITU_\OR\VX]U_^xwghGTV|RwfRObhszhSXx^%NUa^\QxO_w|K\|yUadxwfTV`z|KfRwfKWYQ?|TVX[ZGfK^\Obe]fKZAfK^Y\KR^f9fK\KYObh
<U_hSTwgfRwOR^xObejiSwfRwfK^AgYX9TOa\VX]U_^Ab^rU_hxwOK`zU_^xw,U_dxwfKTV`z|fRwVwfK^\X[fKe]e[fKZ-fK^Y\%gfwU_^Y\VTX[dShY
\X[Ua^xwgfRwgX{we[UYKOR\VX]U_^xwdxOawVObe]fRw}lecOgYX{w\U_TwX[Ua^igYhiTV|RwfRObh  %	eSfRw\gUa^xg|Ke[XcKOb\gNPOR^xObejiSwfKT
e]fRwgY|RwUaTVX[f^\Ob\VX]U_^xwgYU_^S^S|fRwQObTe[fZiUYgYjKe[ffK^\VfKTZifgfLgX{w\VU_TwX]U_^xwghTV|RwfRObh\fKe%szhSf
^rU_hxwe[fRwUadxwfTV`zU_^wfKWQx|KTX[Zif^\Obe[fZ:f<^\ & `zU_X]T¦ObQSX]\VTVfU, 3
T
^§^%e[fwig|RwU_TVX]fK^Y\Ob\X[Ua^xw:U_dwfKT`z|KfRwiORhtgfKe{} gf ,-2 gf g|UaTVZOR\VX[Ua^ ^Sf wU_^Y\QxO_w
T|RObe]X{w\VfRwgSOb^xwe[fnKO_wgfecOAg|U_TZOb\X[Ua^gfe{Ovae{O_<flfK^TORX{wUa^gfwQSTVUYfwVwhwygfTVfRTX{w	
\Obe]e[X{wOb\X[U_^ _ªyhhS^vQrTVUYfRwwhxw¢gNPOaKU_ZGZiUYgSOb\X[Ua^^ NX[^Y\VfTV`zfK^xOR^\ gSOb^w(e[fZiUYgjKe]fzRfKe]hSX ŁX
^rfvQxfKhS\TK\VTfhS\VX]e[X{w|l\VfeszhSfKe%QxU_hrTyZiUYgY|Ke[XcwfKTe[fRw_TOb^xgfwlg|UaTVZOR\VX[Ua^xwfK\gUa^xe]fAg|<
`zfe[U_QrQ?fZifK^Y\gf\VfKWY\VhrTVfRwgSOR^xwe[fRwUa^xgX]\VX[Ua^xwgfRwObe[Ua\V\fRwQxU_e{ORX[TfRw
ªyX]^xwXxO§x^ gfLQxU_hSTwhSX]`TfAe	NfWQSe]U_TOb\VX]U_^fK\e	N ObQSQSe]X{KOR\VX]U_^gYfAfLZiUYgjKe]f}:e{OGg|U_TZOb\X[Ua^
gfecOv_e{OafQxU_etirTX{w\Obe]e[X[^rflX[efRw\^S|fRwVwObX]TVfgfLwfvQxfK^xSfKTpwhSTe[fRwQxU_X[^Y\wwhrX[`aOb^Y\wﬁS
T
%	e,fRw\nwVOb^wgYU_hS\fAQ?U¥wVwX[dSe]f-gfORX[TVfA|`zU_e[hrfKTe[fAZiUYgYfAgf KObechSe¢gfAe{O:`YX[\fRwVwfAgf g|UaT
ZEOb\VX]U_^fK\lgYfAe{OiUa^\TORX[^Y\Vfvf^ ¦xOasuhrfvQxU_X]^\OK§x^ gfv\fK^SX[TnU_ZiQr\VfLgNhr^SfAe[UaXgf-<U_Z:
QxUaTV\VfZifK^Y\suhrXIQxfKTZifK\\VfAgNPO_<\VX[`zfTlQSTVX]^xX]QxObe]fKZifK^Y\e[f-_e]X{wVwfKZifK^Y\dxO_wObe	qfi_f^STVfGgf
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ZiUYgYX §KOR\VX]U_^fRw\fK^Y`XcwVOR_fRORdSe[fZORX{wQxUzwfKTORX[\fTV\ORX[^SfZifK^Y\gYfRwQrTVU_dre[jKZifwgfAUa^`zfT
afK^xfz
T 
^rf:|K\hxgfiQre[hxwLObQSQSTUbUa^xgX[fEObhSW*QxfK\X[\fRwg|U_TZOb\X[Ua^xwvwfKTORX[\X[^Y\V|KTfRwVwOb^Y\Vf-QxU_hSTAUad
wfKTV`zfKTe	N¡X[^ﬁhSfK^xf gh \ObhrWgN O_\X[`YX[\V|LdxO_wObe]fiwhSTe{O:e]UYKObe]X{wVOR\VX]U_^ gfAe{Og|UaTVZOR\VX]U_^.f\
gfwg|RwU_TVX]fK^Y\Ob\X[Ua^xw %	exwfKTORX[\X]^\|KTVfwVwVOR^\gfKObTO_\|KTVXcwfKT¢e{Ol^xOb\hSTVfgYfRwg|RwUaTVX]fK^\Ob\X[U_^w
gSOR^xwle[f-KOawlUa*eNPO_<\VX[`YX[\|dxO_wObe[f-fRw\QrTV|KQxU_^g|KTOR^\fzfK\nObX[^wXTVfKZGU_^Y\VfKT}ihS^Sf-gfK^wX[\|
gfLgXcwe]UYKOb\X[U_^wa|KU_Zi|\VTVXcsuhrfKZ:f^z\I^r|RfRwwVObX]TVfRw<
T
^§x^ fK^¤\VfKTZifigYf.gY|K`zfKe[UaQSQxfKZifK^Y\gfG\VfKWY\VhSTfRw,^SU_hw:OK`zU_^wv`h©szh%NX]efRw\AX[^xgXcwQxfK^
wObdSe]flgf\Vf^SX[TUaZiQS\VfgYfyeNPO_U_ZiZ-UYgSOR\VX[Ua^Ae[X]|KfORhSW:QrTVUYfRwwhxwgfTVfRTX{w\Obe]e[XcwVOb\X[Ua^%MO
afKTVZiX]^xOb\X[Ua^QxObTLg|RwU_TX[fK^Y\OR\VX[Ua^ QrTVU_aTVfRwwX]`zf-gfiwU_hxw_TObX[^wfRw\QrTVX{wfAfK^ U_ZiQr\VfvQObT
eNX[^Y\VfTVZi|gX{ORX[TfgfRwg|RwUaTVX]fK^\Ob\X[U_^wfK^\TVfQxU_X]^\wygfeNPk16SObXcwy<fKe[e]f<X?^ NfRw\U_d #VfR¦
\X[`zfGsuhSfGwN¡X[efRw\vQxUzwwX[dre[fgfEgX[ZiX]^hrfKTle[fwnr|K\V|KTU_a|K^S|KX]\V|RwgfgY|U_TZOb\X[U_^ Obh¤^SX]`zfRObh
gfw #VU_X[^Y\wgYfaTORX[^xwO§x^gfLwX]Z:hSe]fKTe{OvZiX]_TOb\VX]U_^gYfRw #VU_X]^\wgf_TORX[^xw<
m(U_hrT(K\VTf.ORQSQSe]X{szhS|gfiO-L<U_^¤TV|RORe[Xcw\VfE} ecOg|U_TZOb\X[Ua^¤gfe{O.ae{O_<fQxUaetirTVXcw\ORe[e]X[^Sfz f
ZiUYgje[fl^S|fRwVwX[\fgfRwZiUYgYX §KOR\VX]U_^xw^SU_^^S|K_e]X[afRObdSe]fRw
JlOR^xwe]fRwU_TZ:hre{Ob\X[Ua^xw (wX[\figh ZiUYgje[fvknmporq^SU_hwQxU_hS`zUa^xwlTVfKQrTV|RwfK^\fKTK.+fK^ ZGU1izf^S^SfM,
e[fwyZi|RKOR^SX{wZifRwgf-gY|U_TZOb\X[U_^f\X]e(^ NfRw\QO_wObdxwhSTgYfgfATVfQSTV|RwfK^Y\VfKT<fKTV\ObX[^wyZiUYgfRwgf
g|UaTVZOR\VX]U_^-gflecOl_e{OafQxObThS^SfO_\X[`YX[\V|^rU_^idxOawVORe[flZiUizfK^r^Sfz+JlOb^xwe[fKO_wghGZiUYgjKe]f74)4)0
fR<X^%NfRw\AQxO_w-Q?U¥wVwX[dSe]fKORT:e]fRwvX[^Y\VfKTO_\X[Ua^xw~f^\TVf`zU_XcwX[^wAwU_^Y\GU_^xwX{g|TV|KfRw<fK\-e	NX]^ﬁxhSf^xf
gN¡hS^SfOa\VX]`X]\V|A^SUa^ dO_wVORe[fwhSTve]fRwvgYX{w\U_TwX[Ua^xwAgh*T|RwfObh¤gSOR^xwve[fwnaTORX[^xwvfRw\v\TVU_Q U_TV\fz)%	e
Obhr\vORe[UaTwO_gSORQS\VfTecOie[U_Xgfi<U_ZiQxU_T\VfKZGfK^\pObh KO_wgf-e{O-_e{Oafz%<f-suhSX¢Q?UahSTVTObX]\vQxfKTVZGfK\V\TVf
gf\VTU_hS`zfThS^SflU_TZ:hSecOb\X[U_^EgfLflZiUYgje[flQxU_hrTye]fRwZOb\|KTVXcObhSWvUaTV\fKZifK^Y\Ob^SXcwU_\TVUaQ?fw
MO._ecO_fGQ?fhS\AwfiQSTV|wfK^Y\VfKTLUaZiZifLhS^*ZOR\V|KTX{Obh ZiUYgje[fAdSX]fK^*OagSObQr\V|QxU_hSTAe]f:QxfKTfR\VX]U_^
^SfKZGfK^\pgfA<fvZiUYgje[fgSOR^xwle	N¡U_d #VfR\X ¢gN¡hS^SfLfKW\fK^xwX[U_^gf wUa^ ObQSQSe]X{KOR\VX]U_^}-e	Nf^xwfKZ-dSe]flgfw
ZOR\V|KTX{ObhrW:`YX{wU_QSecO_w\VX{szhSfRwOb^SXcwUa\VTVUaQxfRw
      


ﬃ
!-



U
R







- 

    
 
 

  
 	
	

qfl\VTOK`_ORX[e OQxU_T\V|LwhSTe	N¡|K\VhxgYflghEU_ZiQxUaTV\VfZifK^Y\gfwI_ecO_fwgfRwKObe]U_\\VfRwQ?Uae{ORX[TVfw8U_\VTf
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